A Summary statistics of the time-series 1 Table A1 displays an overview of the summary statistics for each country's stock market 2 performance and currency returns. Note that while Pakistan, Russia, and Venezuela 3 show daily stock market returns of over 0.079%, 0.095%, and 0.12%, respectively, 
exhibit the largest positive skews and kurtosis, with the magnitude for Venezuela being 16 approximately three times the magnitude for Argentina for both skewness and kurtosis. 17 Table A2 displays the summary statistics for periods 1, 2, and 3. In period 2 Table A1 . Summary Statistics for the log−returns. Here µ is the mean in units of 10 −5 , σ the standard deviation in units of 10 −3 , γ 1 the skewness (the third standardized moment), and β 2 the kurtosis (the fourth standardized moment, equal to three for normal distribution). Table A2 . Summary Statistics for the log-returns in each period. Here µ is the mean in units of 10 −5 , σ the standard deviation in units of 10 −3 , γ 1 the skewness, and β 2 the kurtosis. A bar above a symbol indicates that it is the average over all the countries in each geographic region, where "Europe" contains countries #1-#23, "America" #24-#31, "Asia" #32-#41, and "Middle East" #42-#48 In this appendix, we give the detailed account of the CHPCA eigenvalues and 28 eigenvectors for each of the three periods.
29
The comparisons of the eigenvalues and the RRS eigenvalue distribution are given in 30 Fig. B1 for periods 1, 2 and 3 from top to the bottom in the manner of Fig. 2 . From 31 these, we learn that top 5 eigenvalues for periods 1 and 2, and top 6 eigenvalues for 32 period 3 are clearly outside of the range of the RRS distribution and are significant.
33
These eigenvectors of the three periods may be decomposed in terms of the 34 eigenvectors for the whole period as follows:
where
is the n-th eigenvector for the period p (= 1, 2, 3). Since V and V p 's span 36 complete set, the decomposition coefficients c
2)
The coefficients c (n,m) p 2 are given in Fig. B2 , with m on the x-axis and n in descending 38 Figure B1 . Significant eigenvalues identified by the CHPCA with RRS results for periods 1-3. The blue dot denoted 'n' shows the n-th largest CHPCA eigenvalue (x-axis) and the CHPCA eigenvalue rank (y-axis). The gray small dots and the lighter gray area show the average RRS and the 99% range. The largest 5 eigenvalues in periods 1 and 2, and the largest 6 eigenvalues for period 3 are clearly outside of each of their RRS ranges. and show significant relationships in the interdependent network. Figure B2 . Decomposition of the eigenvectors in each period in terms of eigenvectors of the entire period.
PLOS
order from top to bottom in each plot (denoted as "No.n"). We observe the following in 39 these plots: well-approximated by linear-combinations of the top 6 (significant) eigenvectors of 42 the whole period. This confirms that 6 significant eigenmodes of the whole period 43 are sufficient for looking into specific periods, validating mode-signal analysis by 44 the top 6 eigenmodes, described in the section C. In our analysis of complex correlation matrix, the complexified time-series are expanded 57 in terms of the eigenvectors for the complex correlation matrix, namely in the expansion 58 given by Eq. (15). We found by the RRS method that the number of significant 59 eigenvalues and corresponding eigenvectors can be estimated to be 6 for the entire 60 period.
61
We are able to select those first N s = 6 significant terms in the full expansion of N 62 terms:
regarding the other terms as "noise". Fig. C1 depicts the absolute values of a (n) (t) for 64 n = 1, 2, . . . , N s = 6 (from top to bottom) during the entire period of time.
65
One can observe that on average, the first mode-signal corresponding to the largest 66 eigenvalue dominates over the other mode-signals. Recall the relation Eq. (16) which 67 states that the average of a (1) is greater than that of a (n) for 1 < n, because λ (1) > λ (n) . 68 The plots in Fig. C1 show that the first mode-signal dominates the others, not only in 69 an averaged sense but also for almost all time. Similar observation holds for the other 70 mode-signals in decreasing order of n. The striking exception is the n = 6 mode-signal, 71 which becomes as strong as the n = 1 at the time of the Lehman Brothers crisis, as 72 discussed in the subsection of the paper, "Insights from smaller significant eigenmodes". 73 We can further convert fromw α (t) tor α (t) by using Eq. (8) in the opposite way:
so that we can construct the significant and complexified time-series by using those 6
75 mode-signals and corresponding eigenvectors.
76
The resulting time-seriesr 
83
How the points of equities and currencies are dispersed on the complex plane can be 84 quantified by a measure of dispersion at each time t:
The temporal change of D(t) is shown in Fig. C2 . We can observe many bursts of D(t) 86 at different times, which signal significant changes at the respective periods. If, in 87 addition, a set of points in the complex plane has a radial line-up, such a set of points 88 implies a significant co-movements. It should be noted in Fig. C2 that the most striking 89 dispersion occurs during the Lehman Brothers crisis in the third quarter of 2008, which 90 brought about a subsequent volatile period continuing into the European sovereign debt 91 crisis that followed. 
(t).
We observe many bursts with significant signal changes at different time periods. If, in addition to the dispersion, a set of points in the complex plane has a radial line-up, this implies significant co-movements. The most striking dispersion corresponds to the Lehman Brothers crisis in the third quarter of 2008 followed by a subsequent volatile period corresponding to the European sovereign debt crisis. period, where the cutoff value one and a half times or half as large as that in Fig. 13 is 99 adopted. The number of links drops from 4,644 for θ c /π = 0.15 to 3,890 for θ c /π = 0.1 100 and to 2,616 for θ c /π = 0.05. We see that the four community structure as has been 101 already identified is stable against such substantial change of θ c . This is also true for all 102 of the results obtained with the varied cutoffs in the three partial periods with two 103 exceptions. In periods 1 and 2, the two stock market communities are combined into 104 one group at the largest value of θ c . However, one can easily identify the two 105 sub-communities in the combined community. Therefore, we infer that the construction 106 of the synchronization network and its community structure is robust with respect to 107 the choice of the cutoff value θ c . 108 Figure D2 . Community structure for θ c = 0.15. Raising θ c by one and a half increases the number of links from 3,890 to 4,644, leading to a network in which nodes are more tightly connected. However, we still observe four communities organized in almost the same way as in Fig. 13 .
